The aim of the study was to examine the strength and energy of seed germination in Allium victorialis. Despite the normal structure of seeds containing a viable embryo and compliance with all International Seed Testing Association recommendations, no germination in A. victorialis was observed. Additionally, the scarification and stratification treatments applied did not improve the dynamics of germination of A. victorialis seeds. Microbiological analyses of soil sampled from natural localities of the plant revealed a typical composition of bacteria and fungi. The high number of fungi [4.5 log 10 CFU (colony forming units) of fungi × g −1 dry mass of soil] and various groups of bacteria (about 7.0 log 10 CFU of bacteria × g −1 dry mass of soil) were detected in the root-free-soil around garlic roots. In the interior of A. victorialis roots, the number of microorganisms decreased 1000 to 10 000 times but all the tested microbial groups, especially copiotrophic bacteria and fungi (1.6 and 2.2, respectively, log 10 CFU × g −1 dry mass of roots) were detected. Changes in such parameters as dehydrogenase activity, pH values, and the total organic C (TOC) content in the particular parts of the rhizosphere and in comparison to the rhizosphere with root-free-soil were observed. The dehydrogenase activity and TOC content were highly positively correlated with the total number of CFU of the microorganisms.
Introduction
Although ontogenetic development of plants begins with zygote formation, it is assumed that seed germination is the actual first stage of development, during which a new individual starts its independent existence, often at a long distance from the parental plant. Therefore, seeds are both the end of the plant developmental cycle and the beginning.
In Angiospermae, after double fertilization, the embryo matures and becomes a seed enclosed within the fruit. The seed contains an embryo, endosperm, and a seed coat. The embryo represents a miniature plant with vegetative organ buds: the root, stem, and leaves [1] . In Mononocots, seed coats are not distinct structures being fused with the fruit wall to form a pericarp. The seed coat forms from the two integuments or outer layers of cells of the ovule, which derive from tissue from the mother plant, the inner integument forms the tegmen and the outer forms the testa. The seed is cover with the testa, which has a protective role against infections, pests, and adverse external conditions. It is usually hard and formed the mechanical layer. The cells of the seed testa become hard due to deposition of cutin, lignin, and phenolic compounds in the cell walls. The developing embryo acquires nutrients from the endosperm. This nutritive tissue is usually triploid and begins to develop immediately after fertilization through merging of the central cell in the embryo sac with the sperm nucleus. The primary endosperm nucleus usually undergoes mitotic divisions before zygote divisions. The endosperm is rich in carbohydrates, proteins, and fats; hence, the division into starch (cereals), oil (rapeseed, sunflower), and protein seeds (legume plants). Moreover, the endosperm contains hormones responsible for embryo development [2, 3] .
Seed germination is a set of processes leading to activation of embryos followed by initiation of seedling growth. Germination conditions are strictly defined and specific for individual species. The onset and course of the seed germination process depends on many environmental factors, e.g. minimum, maximum, and optimal temperature. Seed germination in a majority of plants is dependent on light conditions; such seeds are named photoblastic and they represent positive (light-stimulated germination) and negative photoblasty (light-inhibited germination). However, light availability does not determine the process. A majority of positively photoblastic seeds germinate in darkness as well, yet light conditions have a favorable effect on germination efficiency [4] . Other environmental conditions regulating the course of seed germination include substances present in the atmosphere and the substrate and water availability. Presence of oxygen is essential for normal germination in all seeds, as lack thereof results in a slower germination rate and the developing seedlings exhibit developmental anomalies. In general, seeds are well equipped with mineral compounds by the parent plant; therefore, the content of these compounds in the substrate has no significant effect on the germination process. Nitrates, however, available in the substrate exert a significant impact on germination. As a rule, their presence enhances (sometimes several fold) the germination efficiency, which is probably a result of the oxidative activity of NO 3− ions. Given the nature of processes predominant in the germination process, three basic stages can be distinguished, i.e. imbibition, catabolic, and anabolic phases. The kinetics of water and oxygen uptake by germinating seeds is a factor that differentiates the individual germination phases [5] . For seed germination, some plant species require specific treatment such as scarification and stratification. Overcoming seed dormancy may involve mechanical damage to or removal of the seed coat or application of low temperature (vernalization). Additionally, each plant species needs a different duration of dormancy. Some seeds germinated immediately after harvest, while others require some dormancy period. Laboratory qualification of the seed material must be based on the recommendations included in the "International rules for seed testing" (by International Seed Testing Association -ISTA), which contain rules of the methodology of sampling and testing the sowing value of various characteristics of seeds from over 900 plant species.
Allium victorialis L. occurs on and mountain pasture and meadows, stony slopes and rocky sites. The wide geographical range of the species covers Europe, Asia, and North America [6] . In Asia, the species grows in the area between the Ural Mountains and Kamchatka [7] . It is a typical representative of alpine flora. In Asia and the Caucasus, it occurs at an altitude of 1700-2600 m a.s.l. In Central Europe, A. victorialis is a rare plant threatened with extinction. The species has been included in the red list of plants and fungi in Poland and regarded as endangered [8] . In the European red list of vascular plants (2002) , the species has been classified as LC, i.e. least concern. In the neighboring countries, e.g. in Germany, the species occurs only in Baden-Württemberg, where it has been classified as threatened (category 1 CR -critically endangered according to the IUCN categories). In the Czech Republic, it was assigned to category C2, which corresponds to EN in the IUCN category and in Slovakia the species is included in the red list [9] . A. victorialis is a typical entomophilous species pollinated by Diptera and Hymenoptera insects. The number of pollen grains produced by the male flower reaches 4.8-6.0 × 104, whereas the amount of pollen produced by one plant ranges from 1.22 × 106 to 2.12 × 106. The species reproduces sexually through seeds and employs vegetative reproduction by separation of a part of the roots from the parent plant [10] . A. victorialis leaves are edible and the plant is a source of valuable bioactive substances used in pharmacy and gastronomy. In the past, the species was known as the so-called false mandrake, and its root successfully replaced the real Mandragora officinarum [11] .
The aim of the study was to examine the strength and energy of A. victorialis germination proceeding in accordance with the ISTA guidelines and to perform a preliminary analysis of the causes of inhibited seed germination. The study also provides determination of relatedness and phylogenetic relationships between Allium species. Additionally, soil microflora as well as dehydrogenase activity, which catalyzes oxyreductive reactions occurring in every living cell, has been examined [12] .
Material and methods

Plant material
The examined plants originated from the collections of the Maria Curie-Skłodowska University Botanical Garden in Lublin. Three Allium species were investigated: 
Growth conditions
Breeding experiment was conducted in Poland in the Lublin (51°16' N, 22°30' E), 200 m a.s.l. The climate of a region is characterized by prevalence of continental features with high annual temperature amplitudes, long summers and long and cold winters. In the years 1951-2012 long-term mean annual temperature reached 8.3°C, and long-term mean annual precipitation sum achieved 550.6 mm.
Terrain relief can be described as a western slope dissected by three loess ravines with a loess podzolic soils.
Phylogenetic analyses
Genetic material was extracted from young leaves. A fragment of the internal transcribed spacer (ITS) region was amplified using primers ITS4 and ITS5. Freshly harvested young leaves of Allium victorialis, A. angulosum and A. tuberosum were collected from six randomly selected plants placed in Eppendorf tubes and stored at −80°C. Total DNA was extracted from leaf tissue using an Isolate Plant Mini Kit for DNA isolation according to the procedure recommended by the producer company BIOLINE. For molecular characterization and phylogenetic analyses, the regions of the nuclear ribosomal DNA gene cluster were amplified using ITS4 and ITS5 primers (Tab. 1) [13] . PCR was carried out in a 20 μl reaction mixture containing: 1 μl of each primer (20 pmol/μl; Genomed), 7 μl free RNAse water (Fermentas), 10 μl MyTaq™RedMix ready-to-use 2× (0.05 u/μl Taq polymerase; reaction buffer, 4 mM MgCl 2 ; 0.4 mM each of dNTP: dATP, dCTP, dGTP, dTTP; loading color buffer) and 1 μl DNA (100 ng/µl).
Amplifications were performed in a PTC-200 thermocycler (MJ-Research, USA) under the following conditions: initial denaturation for 2 min at 94°C, 30 cycles of 1 min at 94°C, 1 min at 61°C, 2 min at 72°C, followed by 7 min at 72°C. Amplification products were separated on 1.5% agarose gel (Invitrogen) in TBE (Tris/borate/EDTA) buffer (0.178 M Tris-borate, 0.178 M boric acid, 0.004 M EDTA) and stained with ethidium bromide. Ten μl of PCR products were supplemented with 2 μl of loading buffer (0.25% bromophenol blue, 30% glycerol), prior to agarosegel electrophoresis at 3 V cm −1 for about 2 h. A 100-bp DNA Ladder Plus (Fermentas) was used as a size standard. When developed, the gels were viewed under UV light and photographs were taken (Syngen UV visualizer).
After electrophoresis, extraction of amplification products from agarose gel was performed using an Isolate Gel and PCR Kit according to the procedure recommended by the producer company BIOLINE. After extraction and purification from the gel, the amplification products were prepared for sequencing according to the recommendations of Genomed. Uploaded by Genomed sequencing results were analysed in the Finch TV. All nucleotide sequences were transformed in the appropriate format-FASTA, and then read using ClustalW2.
Assessment of the strength and energy of seed germination
Determination of the germinating capacity of the seeds from the plant material analyzed was performed in accordance with the recommendations included in "International rules for seed testing" [14] . The method provides reproducible results within the limits set by the random variation in the sample. The conditions of the experiments were standardized following the ISTA guidelines to allow control and regulation.
Estimation of the seed germination capacity in each species was performed in 15 replicates using 12 seeds in a Petri dish. Calculations were based on counted numbers of germinating seeds on experimental days 7, 10, 14, and 21. The germination energy was estimated for the cumulative number of seeds germinating on day 10. The germination strength was estimated for the cumulative number of seeds germinating on experimental day 21.
Tetrazolium test for seed viability and vigor
The tetrazolium test is widely recognized as an accurate means of estimating seed viability. Tetrazolium test results can be extremely valuable for providing labeling information for immediate shipment of seed lots without waiting for completion of germination tests. It is also a valuable research technique for estimating seed viability and determining reasons for poor germination. The staining patterns reveal the live and dead areas of the embryos thus enabling determination whether seeds have the capacity to produce normal seedlings. This biochemical test can distinguish live from dead tissues of seed embryos on the basis of dehydrogenase enzyme activity (respiration enzymes). Upon seed hydration, the activity of dehydrogenase enzymes increases resulting in release of hydrogen ions, which reduce the colorless tetrazolium salt solution (2,3,5-triphenyltetrazolium chloride) into a chemical red compound called formazan. Formazan stains living cells with a red color, while dead cells remain colorless [15] .
The analyses were based on the recommendations and methodology contained in the "International rules for seed testing" [14] . The method allows receiving reproducible results, within the limits set by the random variation in the sample. The conditions of the experiment were standardized to allow control and regulation.
Sixty of seeds subjected to the experiment were soaked in sterile distilled water at 20°C for 17 hours. They were opened into half and immersed in a 1% tetrazolium solution (pH 6.5). The samples were incubated for 30 minutes at 37°C. Dried seeds were observed and diagnosed under a microscope.
Scanning electron microscopy (SEM)
The biological material constituted by 20 seeds of each tested species was fixed in a 5:5:90 (v:v:v) mixture of glacial acetic acid:formalin (40%):ethanol (70%) and dehydrated in a graded acetone series (40%, 70%, 80%, 100%). Subsequently, all material was frozen by using liquid nitrogen. Samples were analyzed in the scanning electron microscope (LEO1430VP) with an accelerating potential of 15 kV.
Microbial analysis of root-free-soil, rhizosphere soil and roots
Cores of soil (brown podzolic soil developed from loess) with A. victorialis plants at the full maturity stage of growth were aseptically taken from randomly selected sites in the plots. At the same time, cores of root-free soil (RFS) from the same field (plot) were collected.
Intact cores were placed in plastic bags, returned to the laboratory and stored overnight at 4°C.
The root contaminated soil (RCS) was obtained through gentle shaking of cores of soil with A. victorialis plants. Next, the plants were carefully removed from the soil and then separated into tops (shoots) and roots.
The roots were gently shaken (3 times -15 s) to remove adhering clumps of rhizosphere soil loosely attached to roots (RhSL). Next, the garlic roots were placed in sterile glass flasks and shaken for 15 min at 50 rpm min −1 in an Innova chamber. After this procedure, the roots were separated from the removed rhizosphere soil strongly attached to roots (RhSS) and aseptically transferred to sterile Erlenmayer flasks.
Colonization of the rhizoplane (RhP) was evaluated by the following procedure: samples (10 g) of roots without RhSS transferred to sterile Erlenmayer flasks with 90 ml of sterile distilled water (SDW) were shaken for 1h at 50 rpm min −1 in the Innova chamber. The suspension obtained was used as a source of rhizoplane microorganisms.
Colonization of the RhP and interior of roots was evaluated by the following procedure: samples (10 g) of roots without RhSS in 90 ml of SDW were homogenized in an Ultra Turrax IKA® T18 homogeniser at 20 000 rpm min −1 for 30 s (the homogenate was cooled in an ice bath). This treatment was repeated three times at 15-s intervals. The homogenate obtained was used as a source of microorganisms colonizing the rhizoplane and interior of the root.
Colonization of the root interior was evaluated by the following procedure: 10 g samples of roots were surfacedisinfected by brief washing 3 times in SDW for 5 min at 150 rpm min −1 in the Innova chamber, next by soaking for 10 min in a solution of HgCl 2 (0.1%), then in H 2 O 2 (30%), and rinsing 10 times in sterile distilled water. Subsequently, the homogenate of the surface-disinfected roots was prepared by the method described above. The homogenate obtained was used as a source of microorganisms colonizing the interior of the root.
Soil colonization -colonization of RFS and RCS as well as rhizosphere soils (RhSL and RhSS) was evaluated by placing 10 g of soil in a sterile Erlenmayer flasks with 90 ml of SDW followed by shaking for 30 min at 50 rpm min −1 in the Innova chamber.
The soil dilution technique was used to determine the number of bacterial and fungal colony forming units (CFU) in the soil and roots samples. Seven 10-fold dilutions in 9 ml of SDW were made from the soil and root suspensions obtained and 100 µl of each dilution was spread onto the surface of appropriate solid media in Petri dishes.
The number of copiotrophs was determined on plates with PYS [12, 16] medium and the number of CFU of oligotrophs was counted on 100 times diluted PYS agar. The numbers of Pseudomonas fluorescens on King's medium B [17] To determine the number of Actinobacteria, RBSCN agar [11] was used. Martin's medium (1950) [18] was used to calculate the total number of fungal CFU.
Colonies of bacterial strains were counted after 48 h of incubation, and colonies of fungal strains were counted after 7 days of growth at 28°C. The means of three replicates were expressed as log CFU × g −1 of dry mass (for RFS, RCS, RhSL, RhSS) of soil or dry mass of roots (for RhP and the interior of roots). 
Dehydrogenase activity
Dehydrogenase activity was determined using the Tabatabai (1982) [19] , Thalmann (1968) [20] method described by Alef [12] ; it is based on estimation of the rate of triphenyltetrazolium chloride reduction to triphenyl formazan (TPF) in soils after incubation at 28°C for 24 h. TPF was extracted with methanol. The TPF methanol extract was filtered and the optical density of the clear supernatant was measured against the blank at 485 nm (red color). The total organic carbon content (TOC) was determined using the Tiurin method after vaporizing the sample [16] . The values of pH were measured with a potentiometer in a 1-mol dm −3 KCl solution and in water.
Data analysis
The numbers of microorganisms in root-free-soil, rhizosphere soil, and roots (in three replicates from each treatment) were analyzed for significant differences (P < 0.05) by one-way (species) analysis of variance (ANOVA) using Microsoft® Excel 2000 [21] . The CFU of the microorganisms × g −1 dry mass of soil/root were subjected to analysis of variance (ANOVA), and means were separated using the Neuman-Keuls test at a 5% level of significance. The coefficients of genetic similarity of the investigated species were calculated. The coefficients were used to group the species hierarchically using the unweighted pair group method of arithmetic means. The phylogenetic similarity among species was presented in the form of a dendrogram. The relationships between observed traits were analyzed by correlation coefficients.
Results
The structure of the seed in SEM A single A. victorialis plant produced 23-35 flowers, which contained between 69 and 105 developing embryos. After fertilization, the trilocular ovary contained a pericarp and a young seed (Fig. 1a) . A single plant from the population growing in the natural habitat produced from 14 to 70 seeds, which were black, ovoid, and their size reached approximately 3 mm (Fig. 1b) . The weight of a single seed ranged between 6.0 and 6.7 mg. The A. victorialis seed was covered by a thick testa with a raphe visible on its surface. The seed coat was made of strongly flattened cells. The seed coat exhibited irregularly reticulate surface pattern with polygonal epidermal cells (Fig. 1c) . The seed interior was filled with the endosperm -a storage tissue containing store substances for the embryo (Fig. 1d) . After 21 days, an embryo located peripherally and surrounded by the nutritive tissue developed inside the seed (Fig. 2a) . In the early phase of embryonic development, the endosperm contained nutrients and energetic substances for the developing embryo. Protoplasts with starch grains were gradually consumed by the new developing plant -a young sporophyte (Fig. 2b) . The seeds in all the Allium species examined differed in their size, shape, and surface sculpture (Fig. 1c,d, Fig. 2c,d, Fig. 3a) . Immediately under the seed coat, there was an aleuronic layer of elongated cells arranged perpendicular to the seed coat (Fig. 3b) . Isodiametric cells filled with numerous starch grains were located deeper (Fig. 3c) .
After 21 days of the experiment, young developing embryos were observed in the seeds of all the species examined (Fig. 3d) . The tetrazolium test revealed viability of the embryos developing inside the seeds (Fig. 4a-c) .
Estimation of the strength and energy of germination
The experimental results presented in Tab. 2 reveal that the seed germination energy estimated after 10 days was the same (0%) in A. angulosum and A. victorialis, while in A. tuberosum it reached 54.16%. Moreover, A. tuberosum was characterized by high germination strength reaching 95.83%. After 21 days, A. victorialis seeds remained dormant. Statistically significant differences (P < 0.05) were observed for all terms.
In order to facilitate germination of the A. victorialis embryo, the seeds were incised with a scalpel to ensure better access of water and gases. Additionally, the seeds were stratified at 4°C for 7 days. Neither of the treatment applied activated development of the embryo, although it was proved viable by the tetrazolium test (Fig. 4d-f) .
Phylogenetic analyses
After examination of germination strength and energy, an analysis was performed to assess the genetic similarity of A. victorialis to the other Allium species.
Amplification of the plant genetic material yielded amplicons of 700-bp length (Fig. 5) . The phylogenetic analysis of nucleotide sequences in the DNA amplification products from A. victorialis, A.uberosum and A. angulosum revealed the highest similarity of the IST region between A. victorialis and A. tuberosum (Fig. 6) . Despite the high homology of the primary structure of the genome fragment, the plants differ substantially in the germination strength. Allium tuberosum seeds were characterized by considerable germination strength and energy, whereas A. victorialis seeds did not exhibit any.
Changes in the number of microorganisms and some soil parameters in root-free-soil, rhizosphere soil and Allium victorialis roots In order to find possible causes of lack of germination in the case of A. victorialis seeds, analysis of soil sampled from natural plant habitats was performed. The high number of fungi (4.5 log 10 CFU of fungi × g −1 dry mass of soil) and Tab. 2 Strength and energy germination of tested Allium species.
Statistically significant differences (P < 0.05) were observed for all terms. various groups of bacteria (about 7.0 log 10 CFU of bacteria × g −1 dry mass of soil) were detected in the RFS around garlic roots (Fig. 7a) . The number of CFU of the all tested groups of microorganisms increased in the RCS; however, the increase in the number of oligotrophic bacteria was not statistically significant. Only the number of CFU of oligotrophic bacteria decreased in the rhizosphere soil (Fig. 7b) . The number of CFU of the other tested groups of microorganisms increased distinctly (about 10 fold) in the rhizosphere soil. The garlic rhizoplane was also inhabited by all the tested groups of microorganisms: especially by copiotrophic bacteria and bacteria from the genus Pseudomonas. The rhizoplane of garlic was colonized by above 6.0 log 10 CFU of fungi × g −1 dry mass of roots. In the interior of A. victorialis roots, the number of microorganisms decreased 1000 to 10 000 times but all the tested microbial groups, especially copiotrophic bacteria and fungi (1.6 and 2.2, respectively, log 10 CFU × g −1 dry mass of roots) were detected.
Changes in such parameters as dehydrogenase activity, pH values, and the TOC content in the particular parts of the rhizosphere and in comparison to the rhizosphere with root-free-soil were observed (Fig. 8) . A gradual increase in dehydrogenase activity (Fig. 2a) and the TOC content (Fig. 8 ) from RFS to RhSS was detected as well as a gradual decrease in the pH values (Fig. 8b) . The dehydrogenase activity and TOC content were highly positively correlated with the total number of CFU of the microorganisms (r = 0.918 and 0.93, respectively). RFS -root-free soil; RCS -root contaminant soil; RhSL -rhizosphere soil loosely attached to roots; RhSS -rhizosphere soil strongly attached to roots; RhP -rhizoplane.
Discussion
In European conditions, A. victorialis (victory onion, alpine leek) can be found in few, isolated localities or is introduced in botanical gardens. This implies a considerable impact of climatic conditions, geographical location, and the environment on the strength and energy of seed germination in the victory onion. The results of our scanning microscopy examinations have excluded anatomical and morphological abnormalities in the seed structure that could inhibit the germination process. All seed structures such as the embryo and endosperm developed normally, in a manner characteristic for all species from the Allium genus. Moreover, the tetrazolium test revealed viability of the embryos in the examined seeds. The present study consisted in tests of germination strength and energy in the laboratory under recommended optimal conditions for Allium germination outlined by the International Seed Testing Association [14] . Although all the recommendations were implemented, no germination was observed in A. victorialis. Additional scarification and stratification treatments did not improve the dynamics of A. victorialis seed germination. The germination strength and energy did not change and remained at a zero level, which may imply that the treatments cannot improve the generative reproduction of this species. Scarification of onion (A. cepa) seeds not only reduced germination parameters but also contributed to fungal infections [22] .
Some authors emphasize the impact of bacteria, actinomycetes, and fungi on the rhizosphere and plant root tissue [23, 24] . The above-mentioned microorganisms detoxify secondary metabolites, which in turn may inhibit seed germination in in vitro conditions [25, 26] . Since young individuals developing from seeds can be found in nature, it was hypothesized that the germination process is correlated with soil microflora.
The studies on intensity of colonization of A. victorialis rhizosphere soil and garlic roots by particular microbial groups and dehydrogenase activity indicated that the rhizosphere effect is present in the garlic rhizosphere just as in many other plants [27, 28] . The rhizosphere effect is often evaluated in terms of the R/S ratio, where R = the number of microbes in the rhizosphere and S = the number of similar microbes in bulk soil. Equally typical for plant rhizosphere, the number of fungal CFU was generally lower than the number of bacterial CFU. Literature data about microorganisms inhabiting the garlic rhizosphere and root is sparse. Garlic diseases such as basal rot disease in garlic infected by Fusarium oxysporum fungi [29] and white-rot disease in garlic infected by Sclerotium cepivorum fungi [30] are frequently described. There are also publications describing beneficial fungi (e.g. Trichoderma harzianum) and bacteria colonizing the root region of garlic plants and effective in biocontrol of fungal phytopathogens. Research papers provide information about arbuscular mycorrhizal fungi [31, 32] rather than about other endophytic fungi colonizing garlic roots [33] .
The present study and literature data do not allow identification of the causes of inhibited A. victorialis germination. Despite the high genetic homology between A. victorialis and A. tuberosum, the species differ markedly in their ability of seed germination. This may imply the effect of yet unknown gene mutations or varied expression of the same regions with the same genetic structure. Investigations into the physiology of seed germination have shown that some seeds will not germinate even in favorable habitat conditions, as they display absolute dormancy caused by, e.g. immaturity of the embryo or accumulation of inhibitors of growth and development [5] . An important stage in the germination process is initiation of the imbibition phase, which is only possible in conditions of high humidity and suitable temperature. These conditions were fulfilled in the present study but the seeds did not germinate; therefore, it can be concluded that other factors should be employed in overcoming seed dormancy. It seems advisable that the levels of abscisic acid and other germination inhibitors, e.g. phenols and their derivatives, should be determined, as their high concentrations may substantially inhibit A. victorialis germination. The similarity of 13 species and five ornamental cultivars of Allium was studied by Kamenetsky and Rabinowitch [34] .
In order to determine unequivocally the causes of seed germination inhibition and low energy and strength, further investigations are indispensable focused on photoperiodic and temperature changes and biochemical analyses (especially of such growth regulators as auxins, gibberellins and abscisic acid). Solving the problem of inhibited A. victorialis germination will be of great importance for conservation of this valuable, endangered species.
